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W and Z physics at LHC

Phys. Lett. B759 (2016)

Oy X Br(Z/y*— 1l) [nb]

L ® ATLAS Z/y*5 1l =eseees Z/v* (pp)
O CMs Z/y* 1l Z/v* (pp)
1= ®/O CDF Z/y*— eeluu
E B D0 Zy*>ee
C ® UAl Zysee
- O VAl Zy'sun e
- Y OUA2 Ziy'see et ; q=n
_ . high-precision pQCD
ot e and EW tests
- ATLAS
I 13 TeV, 81 pb™
2 CT14nNLO
10 == |
1 10

\s [TeV]

24 September 2016, Wuhan W and Z production at 5.02 TeV



W and Z physics at LHC
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ATLAS detector at LHC
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Zboson in p+Pb @ 5.02 TeV

Phys.Rev. C92 (2015)
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Wboson in p+Pb @ 5.02 TeV

ATLAS-CONF-2015-056
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* isospin effect: W" bosons having on
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W boson measurement points are
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Centrality and nPDF eftects

ATLAS-CONF-2015-056
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* WV boson pseudo-rapidity differential yields in centrality classes
indicate centrality dependence of the modification
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Centrality and nPDF eftects
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EXPERIMENT

Run: 267638
Event: 242090708
2015-06-14 01:01:14 CEST



Z boson in pp @ 5.02 TeV

Event selection Signal and background

ATLAS-CONF-2016-107
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Z boson In /op @ 5.02 TeV

Event selection

e 2 high quality reconstructed
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Z boson in pp @ 5.02 TeV

Corrections

* fiducial space:
y4 < 2.5,

66 GeV <mz < 116 GeV

e data unfolded with
corrections from
simulation

e corrections differential in

rapidity

24 September 2016, Wuhan

Systematics

Source

Uncertainty range [%]

Muon Identification & Reconstruction
Muon Trigger
Muon Isolation
Background
Unfolding

Luminosity

W and Z production at 5.02 TeV
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0.2-4
5.4
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Integrated cross section @ 5.02 TeV

Phys. Lett. B759 (2016) 601-621
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* az(ﬁducia|):590 + 9(stat) + 11(SyS) + 32(|umi) pb

* NNLO calculations including CT14 PDF set: 573 *'>°! pb

 models with CT10 PDF sets underestimate the integrated cross section by ~9%
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Differential cross section @ 5.02 TeV

ATLAS-CONF-2016-107
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|s there nuclear modification in p+A
system seen by the EW probe?

24 September 2016, Wuhan W and Z production at 5.02 TeV
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Nuclear modification factor

ATLAS-CONF-2016-107

o 14—V
dOpr/dy s ATLAS Preliminary |
Rpr — 1.3 0+Pb 2013, 29 ni5'!

APb dO'pp/dy |5 p+p 2015, 24.7 pb’

‘ Sy = 5.02 TeV —

—=— Data, statistical uncertainty \

e relative suppression in
forward rapidity
(low Bjorken x of Pb)

0.8 é
e consistent with nuclear 0.7 Eatajnsg’::emii‘;r‘::‘:“a‘"“’ e
e . uminosity u | y -

PDF modlflcatlon O.-%.I5I | |-|2| 1 1 |1| |5| | |-|1| 1 1 Iol |5| | |O|| | Ié 5|| | I-lll | |1||.é| | Iél | ||2-5

24 September 2016, Wuhan W and Z production at 5.02 TeV 18



Nuclear modification factor

ATLAS-CONF-2016-107
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What seemed to be enhancement
was rather scale offset and deficit...

24 September 2016, Wuhan W and Z production at 5.02 TeV 19



Ropb IN centrality classes

ATLAS-CONF-2016-107

yields in pPb system
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Ropb IN centrality classes

yields in pPb system
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summary

 measurements of Zand W boson production provide benchmark
for understanding centrality and PDF modification in collisions
with heavy nuclel

 Zboson fiducial cross section measured in pp system at 5.02 TeV
 models with new CT14 PDF set better describe Z boson yields

* new pp reference data improves our understanding of centrality
dependant nPDF

 measured Rpa indicates presence of nuclear modification that
increases with centrality of the p+A collision
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Anticipating Po+PDb results
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...new Pb+Pb measurements coming soon!
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Backup
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Z boson decay in ATLAS @ 5.02 TeV

ATLAS
e 2032 Z—pu Candidates | p+Pb 2013, L =29 nb.
I

o 4 Like Sign Pairs | \Sy=5.02TeV

[ Imc | \

[’

157 TeV

. _ it //,;
Z. — pp candidate Pb Ay | -«
. N p
in p+Pb event .
\ '/
" [
: i
O
i‘@?éjv;
(80" F ¢
2013: ® — «—
. R34
|
2015: & — — ¢ |
IS, e ﬂ"‘ .
A EN AOE S
faatte, e,
teeele’s’ —> E iteg 04",
Neee Ceer i / Run: 2180438
LI95 R4S Event: 36014856

| Date: 2013-01-23
24 September 2016, Wuhan W and Z production at 5.02 TeV 26




Geometry and centrality

Phys. Lett. B707 (2012)
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two colliding nuclei (<Tag>)
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Centrality in p+Pb system

Eur. Phys. J. C (2016) 76:199
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challenging due to asymmetry and less activity compared to Pb+PDb
system

centrality bias correction applied for the correlation of hard process and
underlying event used for determining collision centrality

several geometrical models: Glauber and Glauber-Gribov color
fluctuation model
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EW boson scaling In
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well understood picture of binary scaling
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